Control of HIV-1 env RNA splicing and transport: investigating the role of hnRNP A1 in exon splicing silencer (ESS3a) function.
The control of HIV-1 viral RNA splicing and transport plays an important role in the successful replication of the virus. Previous studies have identified both an exon splicing enhancer (ESE) and a bipartite exon splicing silencer (ESS3a and ESS3b) within the terminal exon of HIV-1 that are involved in modulating both splicing and Rev-mediated export of viral RNA. To define the mechanism of ESS3a function, experiments were carried out to better define the cis and trans components required for ESS3a activity. Mutations throughout the 30-nt element resulted in partial loss of ESS function. Combining mutations was found to have an additive effect, suggesting the presence of multiple binding sites. Analysis of interacting factors identified hnRNP A1 as one component of the complex that modulates ESS3a activity. However, subsequent binding analyses determined that hnRNP A1 interacts with only one portion of ESS3a, suggesting the involvement of another host factor. Parallel analysis of the effect of the mutations on Rev-mediated export determined that there is not a direct correlation between the effect of the mutations on splicing and RNA transport. Consistent with this hypothesis, replacement of ESS3a with consensus hnRNP A1 binding sites was found to be insufficient to block Rev-mediated RNA export.